Electronically-measured water level data are stored in a user-programmable, on-board microprocessor located in the downhole pressure transducer. Data are transmitted to surface using a laptop computer or hand-held personal data device in a proprietary data format, which may then be exported to commercial software for further processing, display, analysis, and reporting.
6.0 ASSUMPTIONS 6.1 Certain assumptions were made in conducting routine ground water level measurements. Most of these are equipment and borehole-related. The following have the greatest bearing on measurement accuracy, precision, and overall representativeness of the data collected with manual techniques:
• The powered electric tape is in good condition with legible graduation markings • There are no errors in the observation or recording of the data;
• The water level in the borehole does not vary during the period of measurement;
• The water level in the borehole is representative of the water level of the formation which the borehole is open to; • The water level is not significantly changed by the submergence of the tape and weight, and, • The well is vented to the atmosphere and equilibrates prior to measuring. (Figure 1) . We combined water level data (blue line) from this borehole with precipitation gauge measurements (colored symbols for various rain gauges in the area) to assess possible relationships between precipitation, runoff, and ground water level rise. level changes of less than 1-foot. An example of short-term response of water levels to seismic effects in borehole USW H-4 is shown in Figure 2 , on 12/26/04 at approximately 0:00 hours Universal Coordinated Time (UTC).
Figure 2. Seismically-Induced Ground Water Level Fluctuations in USW H-4 Borehole After Indonesian Tsunami-Producing Earthquake

Synoptic Measurements and Barometric Influences on Short Term Fluctuations
We produced large synoptic data sets consisting of tens of thousands of individual measurements using electronic measurement equipment. This enables wide area, simultaneous acquisition at multiple boreholes that may be useful for total flow system understanding. These data are synchronized to UTC for inter-comparison with seismic and other physical science information. These data were collected using hourly sampling rates except for UE25 WT13 which was sampled on a 24-hour rate. This program produced an archive of hundreds of thousands of QA measurements reported to the nearest 0.01-ft with 0.03-ft. accuracy. Much of the data were acquired in overlapping time periods, but not all. Nine boreholes comprised the synoptic measurement program: UE 25 WT13, UE25 p1, USW H4, USW H5, USW H6, USW WT2, USW WT 10, UE25 WT16, and UE29 a1. 
Long Term Trend Analysis
We analyzed ground water level data from boreholes in the periodic network acquired between July 2001 and December 2005 to determine overall trends which can suggest wide area changes in the potentiometric surface near Yucca Mountain. The trend summary indicated that in aggregate, ground water levels and the potentiometric surface near Yucca Mountain are remarkably stable.
• system boreholes in Fortymile Wash were removed, mean beginning-to-end-of-period change was + 0.31 feet. 7.5
Conclusions Based on 'Q' Data.
Rapid Ground Water Level Rise After Storm Events in Forty Mile Canyon
The unprecedented rise was probably not caused by localized precipitation infiltration, but by large-scale runoff originating at higher elevations and moving through the Fortymile Wash system. These findings are consistent with current understanding that, of the four potential sources of inflow to the volcanic flow system underlying Yucca Mountain, the amount contributed by direct infiltration is probably the smallest. Examined in light of previous studies, these findings suggest precipitation at higher elevations, regional scale runoff, and large-scale, unsaturated zone lateral flow between alluvial horizons, rather than direct infiltration near the site, are the factors most likely contributing to present-day ground water recharge near Yucca Mountain (Page and Brandt, 2005) . Continuous measurement techniques are unsurpassed for detecting and recording the intensity and duration of rapidly developing hydrologic events such as runoff-induced ground water level rises.
Seismically-Induced Ground Water Level Fluctuations
Normal fluctuations returned to borehole water levels in about 4 hours. Fluctuation levels were less than 1 foot (total) and no persistent level changes longer than 24 hours remained.. The December 2004 Indonesian earthquake is the most distant seismic event from Yucca Mountain known to have produced ground water fluctuations in boreholes on the network (approximately 8000 miles/14,500 kilometers distant) since inception of the UNLV level measurement program. Earlier large magnitude earthquakes that have produced such fluctuations have occurred in interior Alaska, Aleutian Islands and offshore Mexico. Continuous measurement techniques are unique in heir ability to detect rapid ground water level changes due to seismic events (Page, et al, 2003) . Such techniques should be a part of any environmental monitoring program focused on short-and-long-term repository security and safety.
Synoptic Measurements and Barometric Influences on Short Term Fluctuations
Little quantitative analysis has been done on the large data sets acquired in boreholes in widely-place locations across the periodic network to explore possible relationships between atmospheric/barometric and other short-term influences on water levels. However, it is clear from examining representative hydrographs from boreholes in the lower volcanic flow system that magnitude and duration of water level fluctuations are highly correlated among boreholes. Short-term variations in the ground water flow system levels appear to be linked to barometric pressure variations. For example at UE29 a1, the relationship between barometric efficiencies and time-dependence of the Barometric Response Function clearly indicate unconfined characteristics. Long-term barometric efficiencies that exceed short-term responses indicates possible well bore storage effects in alluvial systems. Using barometric efficiency correction succeeds in dampening variation seen in total heads with respect to atmospheric pressure. These precipitation-induced fluctuations in 3 alluvial system boreholes in Fortymile Wash were removed, mean beginning-to-end-of-period change was + 0.31 feet. These results suggest that long-term ground water levels in the volcanic flow system near Yucca Mountain are essentially stable, although short-term fluctuations occur through atmospheric/barometric influences and seismically-induced changes (Page and Brandt, 2006) . Regional-scale surface runoff from higher elevations also may affect ground water levels in boreholes that monitor alluvial systems. Table 2 summarizes Data Tracking Numbers and specific data files used for preparation and analysis of data presented in Figures 1, 2 , and 3. 
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